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Objectives. To investigate a possible link between valvular incompetence in primary varicose veins and chronic infection
of periodontal disease by assessing the presence of oral bacteria in the great saphenous vein from patients with varicose
veins and control subjects.
Material and methods. Forty-four primary varicose vein patients were enrolled in the study. 12 control saphenous veins
were obtained from patients undergoing peripheral arterial bypass without clinical evidence of venous reflux. In total, 56 sa-
phenous vein specimen (44 varicose veins and 12 control veins) were examined for 7 periodontal bacteria using a poly-
merase chain reaction (PCR) method.
Results. Of the 44 primary varicose vein patients, 31 patients were women and mean age was 59 years (range, 39e79
years). PCR examination of the diseased vein specimens showed that 48% were positive for at least one of 7 periodontal
bacterial DNA. No bacteria were detected in the control specimens.
Conclusion. Bacterial colonisation or infection of varicose veins is a frequent event although we were not able to establish
whether this is a cause or consequence of the development of varices but this could be considered a risk factor for the
development of varices.
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Primary varicose veins is a common disease in the
Western world and in modern Asian countries. The
prevalence of varicose veins in the western popula-
tion over the age of 15 years has been estimated at
between 10 and 15% for men and 20 and 25% for
women.1 A proportion of patients with varicose veins
will go on to develop serious complications, including
superficial vein thrombosis, lipodermatosclerosis or
ulceration. Suggested risk factors for varicose veins
include female gender, increasing age, pregnancy,
family history, race, occupation, obesity and diet.2e5
It is a complex condition that cannot be explained
by a simple mechanism. So far unrecognised factors
may contribute to the development of valve damage
and incompetence.
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increased inflammatory cell infiltrate including
monocyte- macrophages has been observed in varicose
veins but not in control veins.6e7 Inflammatory cells
accumulate in the valve sinus and vessel wall proximal
to the valve which might result in subsequent valve
damage.6e7 It is possible that the inflammatory re-
sponse is a secondary phenomenon. In arterial disease,
inflammatory cell infiltration and an association of
chronic oral infectious agents including periodonto-
pathic bacteria were well recognised.8e10 It is known
that there is an inflammatory response in the vessel
wall in venous thrombosis and thrombophlebitis
and it is suggested that this response leads to the
valvular damage. In Japan, the prevalence of periodon-
tal disease is greater than that in other developed
countries.
The aim of this study was to examine a possible link
between periodontitis and varicose veins. The present
study examined whether periodontal bacteria-specific
DNA were present in specimens of diseased vein
wall obtained from patients during varicose vein
surgery.rved.
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The Institutional Review Board at our institution
considered and approved the protocol for this study.
Informed consent was obtained from all volunteers
included in this research.
Patients
Patients, who were referred to our institution for sur-
gical treatment of varicose veins between April 2004
and March 2005, were considered for inclusion in
the study. The clinical findings were recorded and
appropriate CEAP clinical class assigned by a surgeon
experienced in the management of venous disease.
The following risk factors were also assessed: gender,
age, pregnancy, family history and obesity. Obesity
was defined as a body mass index (BMI) of more
than 25. The patients’ data were obtained from chart
review. Preoperative ultrasonography was performed
to evaluate the veins of the lower limb and to establish
whether incompetence was present in the saphenous
veins or deep vein. Patients were included if they
had varicose veins associated with great saphenous
vein reflux with or without deep vein incompetence.
Patients who had ultrasound or clinical evidence of
current or previous vein thrombosis of the great
saphenous vein or deep veins were excluded from the
study. 12 control veins were obtained from patients
undergoing peripheral arterial bypass in whom venous
reflux was excluded by duplex ultrasonography.
The surgical procedure performed in these patients
was sapheno-femoral ligation and stripping of the
saphenous vein in the thigh, combined with sclero-
therapy to varices in the calf. Operations were
performed under tumescent local anaesthesia. The
specimens were taken from the proximal part of great
saphenous vein (10 cm long) at the level of the saphe-
nofemoral junction prior to vein stripping.
Pathological assessment
Resected specimens of the great saphenous vein walls
were fixed by immersion in 10% neutral-buffered for-
malin and embedded in paraffin. Subsequently, 4-mm
sections were cut, stained with haematoxylin and
eosin and examined.
Polymerase chain reaction (PCR) analysis for
periodontopathic bacteria
The 44 great saphenous vein specimens obtained by
stripping procedure and the 12 control venousspecimens were examined by PCR analysis for the
7 most important species of putative periodontal
pathogens: Porphyromonas gingivalis (P. gingivalis),
Treponema denticola (T. denticola), Prevotella intermedia
(P. intermedia), Tannerella forsythensis (T. forsythensis),
Campylobacter rectus (C. rectus), Actinobacillus actino-
mycetemcomitans (A. actinomycetemcomitans), and Pre-
votella nigrescens (P. nigrescens). PCR analysis was
performed by a technician, who was blind to clinical
findings of patients (varicose vein or control). Imme-
diately after resection, the specimens were washed
by isotonic sodium chloride solution to eradicate
the influence of blood contaminations and frozen
and stored at e80 C under sterile conditions. Just be-
fore PCR analysis, the samples were quickly thawed
in a 37 C water bath for 5 minutes. Then the samples
were homogenized and analysed using High Pure
PCR Template Preparation Kit (Roche, Mannheim,
Germany) according to the manufacturer’s instruc-
tions. The 16S rDNA-specific primers and reaction
condition used here were described in detail by Ashi-
moto et al before11). Briefly, 50 ml of PCR reaction mix-
tures contained 5 ml of samples, 5 ml of 10 PCR
buffer (Promega, Madison, WI), 2.0 unit Taq DNA
polymerase (Promega, Madison, WI), and 0.2 mM of
each of deoxyribonucleotides (Promega, Madison,
WI), 1.0 mM of each primer, and 1.5 mM MgCl2 for
P. gingivalis, T. forsythensis, T. denticola, C. rectus,
1.0 mM MgCl2 for A. actinomycetemcomitans, P. inter-
media, P. nigrescens. The temperature profiles included
an initial denaturation step at 95 C for 2 minutes,
followed by 36 cycles of 95 C (P. gingivalis, T. forsy-
thensis, T. denticola, C. rectus) or 95 C (A. actinomyce-
temcomitans, P. intermedia, P. nigrescens) for 30
seconds (denaturation), 60 C (P. gingivalis, T. forsy-
thensis, T. denticola, C. rectus) or 55 C (A. actinomyce-
temcomitans, P. intermedia, P. nigrescens) for 1 minute
(annealing), 72 C for 1 minute (P. gingivalis, T. forsy-
thensis, T. denticola, C. rectus) or 2 minutes (A. actino-
mycetemcomitans, P. intermedia, P. nigrescens)
(extension), and a final extension step of 72 C for
10 minutes.
Statistical analysis
Statistical analysis was performed with Statistical
Package for the Social Sciences software (SPSS,
Chicago, USA). Comparison of proportions between
varicose vein samples and normal veins was under-
taken using Fisher’s exact probability test. Compari-
son of positive findings between CEAP clinical
classifications was analyzed using the Manne
Whitney U-test. A probability value of less than 0.05
(p< 0.05) was considered statistically significant.
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Forty four varicose vein patients (13 men and 31
women; mean age, 59.2 years; range, 39 to 79 years)
and 12 control veins (11 men and 1 women; mean
age, 62 years; range, 52 to 68 years) were enrolled in
the study. Ultrasonography findings showed that all
44 patients had primary varicose veins arising from
the great saphenous vein and 10 out of 44 patients
also had deep vein reflux. In the 12 control subject
there was no venous reflux in the leg veins. No case
of deep or superficial venous thrombosis was found
in the study volunteers.
The patients’ risk factors and CEAP classifications
for varicose vein are shown in Table 1. The C2 and
C4 are mostly frequently occurring CEAP clinical
classes.
Histological findings of the varicose specimens in-
cluded marked thinning of the vessel wall associated
with disruption of the tissue architecture, thickening
of the intima and disorganization of the media as
compared to the control specimens. These findings
agree with previously reported histological changes
in varicose veins.
Results of the PCR analysis are shown in Table 2
and Fig. 1. In all, four kinds of the 7 species of peri-
odontal bacterial DNA was found in the varicose
vein wall specimens from 21 patients of the 44 pa-
tients (48%), with T. denticola and P. gingivalis being
the most frequently detected species (27% and 25%,
respectively). After dividing patients into age ranges,
bacterial DNAwas mostly often found in the group 50
years old to 69 (95% of instances, data not shown). In
control specimen periodontopathic bacterial DNA
was not detected (p< 0.01, Fisher’s exact probability
test). Bacterial DNA was detected in 4 patients with
deep vein reflux (40%). Data according to CEAP
Table 1. Characteristics of 44 patients (mean age, 59 years) with
varicose vein*
Characteristics No. (%) of patients
Gender: men/women (30)/31 (70)
Risk factor for varicose vein
Pregnancy (N¼ 31) 30 (96)
Family history 10 (23)
Obesity 18 (41)
CEAP
C2 18 (41)
C3 8 (18)
C4 15 (34)
C4a 9
C4b 6
C5 2 (5)
C6 1 (2)
* Values are number (%) of specimens. Obesity was defined more
than 25 in BMI.
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ciation between positive rate and clinical severity of
venous disease ( p¼ 0.24).
Discussion
We used the PCR method to determine whether peri-
odontal bacteria were present in venous specimens
from primary varicose vein. Bacteria were found in
nearly half of venous samples from patients with pri-
mary varicose veins. We observed no periodonto-
pathic bacteria in control vein wall specimens. We
suggest that periodontal bacteria are associated with
primary varicose veins.
It was well known that the periodontopathic bacte-
ria could be introduced into the bloodstream
many times a day through chewing and toothbrush-
ing. In arterial disease, inflammatory cell infiltration
C 1 2 3 4 5 6 7
P. gingivalis
Fig. 1. Polymerase chain reaction assay with amplified
bands of periodontal bacteria-specific 16S ribosomal RNA.
Lanes 1 to 7 represent results with a specimen of surgically
excised saphenous vein wall from patients with varicose
vein. Lane C is the positive control. Positive bands are pres-
ent in lanes 4 to 6 for Porphyromonas gingivalis (red number).
Table 2. Presence of periodontal bacteria in Venous Samples*
Type of bacteria Varicose vein
(N¼ 44)
Normal control
(N¼ 12)
All bacteria studied** 21 (48) 0 (0)
Porphyromonas gingivalis 11 (25) 0 (0)
Treponema denticola 12 (27) 0 (0)
Prevotella intermedia 0 (0) 0 (0)
Campylobacter rectus 4 (9) 0 (0)
Tannerella forsythensis 1 (2) 0 (0)
Prevotella nigrescens 0 (0) 0 (0)
Actinobacillus actinomycetemcomitans 2 (5) 0 (0)
** P< 0.01
* Values are number (%) of specimens. Bacteria are detected by
polymerase chain reaction assay.
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including periodontopathic bacteria were have been
reported.6e7 Ono et al. studied the great saphenous
vein removed from patients demonstrated valvular
incompetence with duplex ultrasonography.6 They
found clear valve leaflet shortening in three of seven
specimens examined. In addition, they demonstrated
monocyte/macrophage infiltration in valve sinuses.
Leucocyte infiltration could be an important factor
in the development of valve damage and evolution
of incompetence by fibrosis.6e7 In this study, P. gingi-
valis was the most frequently detected species of bac-
teria. The fimbria of P. gingivalis, were found to be
important to adhere to and invade vascular endothe-
lial cells.9 These bacteria may accelerate the progress
of inflammation in venous valves by means of direct
infection and result in the valvular incompetence of
superficial vein.
Pathological study of 65 proximal great saphenous
valves removed at varicose vein surgery demon-
strated widening of the valve annulus associated
with medial hypoplasia in the majority of cases.12
The other hypothesis might be thought an association
between reflux in superficial vein and periodonto-
pathic bacterial infection. P. gingivalis was able to
invade the deeper structures of connective tissues of
human gingiva by degrading epithelial cell junction
complex,13 it appears that periodontal pathogens
could infiltrate the vein wall by means of degenerat-
ing intercellular matrix. Consequently, vein wall
dilatation might occur and result in the valvular
incompetence of superficial vein. It is possible that
periodontopathic bacteria were coincidentally adher-
ent to already mature varicose veins because of the
specific structure of the vein lesions. The venous
endothelial cells could phagocytose the periodonto-
pathic bacteria, which might only be detected in
venous samples.
Our methodology showed the presence of genetic
components of bacteria rather than the presence of
live pathogens. We cannot establish from this study
whether this reflects the present of a latent or dead
Table 3. The positive ratio of periodontal bacteria in varicose vein
wall relation to CEAP classification*, **
C number of CEAP Number of positive finding
C2 (N¼ 18) 7 (39)
C3 (N¼ 8) 3 (38)
C4 (N¼ 15) 9 (60)
C5 (N¼ 2) 1 (50)
C6 (N¼ 1) 1 (100)
** P¼ 0.20.
* Values are number (%) of specimens. Bacteria are detected by
polymerase chain reaction assay.form of bacteria or live organisms. In view of our
findings, it is important to establish which of these
possibilities is the case.
We found no relationship between the CEAP
clinical class and rate of bacterial DNA detection.
The periodontopathic bacteria might initiate the val-
vular incompetence or simply be secondary colonis-
ers of varicose veins. Further study is required to
increase the number of patients, especially the
younger ones, to evaluate the difference between
detection rates in valves and the venous trunk, to
estimate oral bacterial condition and grading of
periodontal disease and to culture veins for bacte-
ria, measure serum antibody titre for bacteria, and
use immunostaining.
Conclusion
Periodontal bacteria specific DNA (up to 4 bacterial
species) was found in resected specimens of varicose
vein wall from 21 of the 44 patients (48%). Periodon-
topathic bacterial DNA was not found in 12 control
veins. Bacterial colonisation or infection of varicose
veins is a frequent event although we were not
able to establish whether this is a cause or conse-
quence of the development of varices but this could
be considered a risk factor for the development of
varices.
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